Protection of endothelial-derived vasorelaxation with cariporide, a sodium-proton exchanger inhibitor, after prolonged hypoxia and hypoxia-reoxygenation: effect of age.
Calcium overload during hypoxia and reoxygenation exerts deleterious effects in endothelial and smooth muscle cells but potential effects of sodium-proton exchanger (NHE) inhibitors have never been investigated in both adult and senescent vessels. Isolated aortic rings from adult and senescent rats were submitted to hypoxia (50 min) or to hypoxia/reoxygenation (20/30 min) without or with cariporide (10(-6) M) and aortic vasoreactivity was recorded. After hypoxia, relaxation to acetylcholine was preserved in adult rings treated with cariporide (-22.3% vs. -9.3% of baseline value in control and treated groups respectively, P<0.05) but not in senescents. Cariporide treatment restored relaxation to acetylcholine after hypoxia-reoxygenation in adult rings (-32.04% vs. -0.03% of baseline value in control and treated groups respectively, P<0.01) and to a lesser extent, in senescent rings (-30.8% vs. -24.4% of baseline value in control and treated groups respectively, P<0.01). These results suggested that hypoxia induced lower acidosis and/or involved other mechanisms of proton extrusion than NHE in senescent aorta. Improvement of endothelial function with cariporide after reoxygenation in senescent aorta, but in a lesser extent than in adult aorta, suggests a lower role of NHE in pH regulation and subsequent calcium overload during aging.